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Dimensicnal Details

A = Vertical height

B — Base length (always equal to A+24 inches

C — Height of front toe (0.61m)

D - Length of Diagonal face

E — Length of filling Mouth

F — Width of Main Panel and width of Filling Mouth
(G — Main Panel, It is equal to A+B+C+D

A= 72 in. (1.83m)
B= 06 in. (244m)
C=12in. ©30m)
D=84.6 in. 215m)
E= 36 in. o1 m
F= 32 in. 0.81m
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FIG. 3

(7.62 cm)
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FIG. 5
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FIG. 6




US 8,672,585 B2

Sheet 7 of 12

............

Mar. 18, 2014

U.S. Patent

Lol SR A e,
s S

BUO

SIU} 81| S¥00| Hun AJaA3
1ey] Os sizsguieyd [je O}
|ISUBd UlBW auo ppY




U.S. Patent

i

J:-r

".'J-‘-“'
I-'
"'P"

}.:
_____

- """{«.'-'?‘L‘-'?'-\.- -.'.{_J't_ﬂ..:

ﬁ@a {@"' “{E"{ﬁ

et 'i‘.:ﬂg@ii.:‘i.".i.ci'i@.'ii..: 15_3 7

%@M AR E R AT e :3
w \ % W ‘1i- 4 3

%ﬁ

N
Al

AN AT AN
- %‘?

i3

:.'.Hc: it

[
-

z:i‘*: S ] I
[l H ¥

AT

T
"k A

A

1_::; o e
)
PRI
el el e
e e

%

AL W P

S
L

h
e
R
e A T
-“t““t‘ﬂ"‘t;- :.;%ﬁ
.f?“..;‘“ SLELEEE

LIS

.

B
g, ras T

-
5

LA LA LT L L L R

'h-.
%a
b
+.=
o
=
a5
L3

(30.48 m)

Link 20 sets together by sew!

form 100 foot chain.

Mar. 18, 2014

Lt LR o

SRR

-
]
=L

A
%x
i
[
H
.:§"‘f SE
I
LA
A
S

h{;}
%
A ]

-
B ek
S

A
Ll
i
1]

o

-

"fﬁqa.
m

o
-a.
*\- L]

Fda '_Q;g.‘.iil_n:.- T .l||'.l|':' h;. A T :f?"i-l‘
:"»%:‘1:. 3,;:‘: : :*'hﬁ s s -.rﬁ.-‘-
e g e T 1.'22‘!5' Eie )
X :i i
Laeriy 3 i J’%ﬂg
o 153 by ¥y} '1_
i 2

R
{:'?'t:'wﬂﬁﬂ

{@, £l

SRR

¥l "E"'—""'{'—"-":ZE.-"- :
A
s

e .a__-\.

2 ﬁ,’ ﬁi—jﬁ'

.L
‘-E“

S U ML

LS
' S A,
""n.‘_-'

LF
oy
-
iy
By
Ly
ks

f’{-&
2

e
r b h
:'%‘_";.?\a.‘

£

1

3
AT
ML L oy

T

1

L H
i
fhats by

Stk

L pEaL

Ej i

EgE
i
E«‘-}i—f :

e
i

2
o
H

E
S
2
fek
A

Lo

'-'fF-.'H 1‘"1'

o)
"‘51
b

?.l‘:' {?.l‘_‘_q_'- ..l-r

Y I-\.lf-‘__-'-!' ka:_'fn'-!' \%«W\\gg
o

I

RIS
.\,.F. ..e“.{F._.e‘

':_.1
]

o ey

it
:1

“

. A
¥
i

"
1]
1 GE

R
i

%
e
|-|~

i e *’“@F
A oE e AR .ir‘laf’ils# ~+“"
:1'.#::'_'5'
AT ] iy L UG PR, o W S,
S ; 2 R AN S A
yry i - prty )
24l £ d.r..r.-.r;- fa
FRAL 3 Y SR FEE
ARt Lo R B
e i "o 3
gggnqﬁi- Eeehd 2
S e e S
T
e
o w,
= I e

i

ot 2
ey
s R q-;__..,cu

LSRR L
=

K=[-

FHE

RIS
it :l:a -F*;n:{ :

()
H
S

d'ln.-_

2

Hr
AL

B
; 'a;«_ :
o
L
et
‘bh-u

-
i
by

o
A,

S
“ﬁ iy

e e I b el : fﬁﬁﬁ; ,‘:-l-,:-r"?r-g: i
R i R L R R R R G
2; 85 el TR TN T Bt ot
e E e ; g el ﬁiﬁ‘:&g fad

i % 7 ':a,%'&} 3
SEeE. Eov et = ) a:a ot
Rl S

=

' ”%%m

.|.':._ e

o

T
s
o
o

=

R A

]
e

e
e

5

B SR AR
£ i%_ At
i

n' ..e-:

S

R 5{1%:&35

i

B g

=
il ]

Ll
ST

Sk
A
il
?.q.

BN
= S

a -
Ji.
2

il

AT
=
ety o A

2

1'-r'-'~r '|'l|""‘|'-"

e, L“'LL

gﬁgﬂ n:j!.:' ‘hﬁ.‘:ﬂJ
e

"'::-"'Li-

S

%&ﬂ%&&

-I"

L

X

FRE R
s

1:9:..

e

=, ﬂ'hﬁ-u;zw caca;

B
-I"_t = f
_ ‘%ﬁ%ﬁ{é

. "':_-‘:"L""-\.-"‘:-E"
’q“’ﬂ”*"ﬁ“*’,-.r" 5

b

YRR

Sheet 8 of 12

qug, Frtipene e
R Hid i
-’I:"‘[ ?.l-u"

ﬁ?ﬁ} ‘m

."| s ’ hy
g e
| .ll .l ? b

g g iz '.-E'. T
AT AR ST BT 0 T WAL fh‘ 1-'1' E?J i i
R .-"-r':-.n-"-r':-.n*.l:-" ;
MJ{Q'{«FJ&J&

b :};gﬁwm EE*:"EEE“&«
21'7%*« X fﬁ*}’%ﬁf’
% " "‘35 aﬁﬁﬁ'i%

5 7]
. T ":I:'- W’E 1'15':_.-55' __J:_

W b7 1, H&?hﬁmﬁ-h WM
L1 "'MJJ "'MMJ%_H

L
i

B Ty et
e

]
: *-:L"li’-‘:lﬁi'-“i' e

A
ﬁz"' ﬁ"u"r'ﬁ:' : ﬁ i,
i g2 N
.--\.:'-‘ .II'T'.I.I e N - : : [T e Lo
; .l. -'.I:lr-':- - - _
3 L. n %@E

R
T T T 1-'1' 1-'1'-‘1' '-'-' ,..,,."i. ?-'1“ u e T A ) i:{;.'&.- LM,
' A s wt.%.ut ..... TR
= _:'-"l T T ‘;Iﬁ:_‘;lﬁ"g_zgﬁ‘lfgh#u.lﬂ """l;"_ﬁ" i T R w
ﬁ_m‘%f#ﬁ: : _'E«;ﬁ A Ay
T ST
) -'r d'r-r-'r A ! : L) )
Eﬁ%‘i«t& A e A :
%‘%Elg” wa‘%g%-re I ’%? S
Fi A o A et o "ﬁ" R T T
? .==;¢. AR ; AHL
2 3 %

*“Hﬁg’ﬁﬁ
AR A

L
R R,

: ﬁf’*“ﬁé%%’%ﬂj i
hﬁ’%‘%‘ﬁ’ TR
.*'-.J_c-
LS :l-\. e ﬁ{‘%*%?.:.l oy
- f" '\...Ir."'i

L "{'J' -""."-\.-"L-"' "'-\.-"L-"'

Jqﬁ,q‘qﬁ,

.

{ i*ﬁﬁﬁ

-G;?

=44 """;".'i".".'?..;u "‘*'"Rﬁh
Sabvbin .i'.':.i""-"

5".!"!"'."5"

L]

'I'E- %

1 L -I' ﬁ_l (4]
3 A M*;E _ B 4%?-2-‘:33“‘1-
TI" -\.l;-l L . '.‘ Iq,l'-::.l.l it ::‘l" ~ ll-' o
2 L <
gy =, 5 ._L;E'.-'fﬁ'.:':':- e .\"Er.
P I i‘ﬁ:i'hﬂ-: 2wl Y
il " &%1%%& FE Rt i
5 .ﬁ" e oH s 0 o
--a e e
fqﬁmﬁakf Tl gy _‘-ﬁi .
R

HE
¥

-,

S

A

LLLLL

£
by

'-t CaTs o T
; -; - |'l|..11.1' e ﬂ%%f ] Tt ' ' "'" A
i aidd.d LA Mjww P Batalte e

s e A st 5]

Lokt 11-?5‘: L.r ] i

y E‘ Lo d'\.

IO e

% e A
ey tﬂ‘i;ﬁi ~.-=¢§ ‘.ﬁi %:aé_ -S-' %u TR
ea
i ]

]

3%

Wl

g b -
-
I’"-
=
W
I"‘-
B
s -t '4""' e ™ ,MJMHJE-EQF
gl L '-u:.' AR A L S R D
e i 5 ',.1.-5".-1.-7 mw'-' -|..|""|'7‘ rh'
i *&-‘a-fg-ﬁn-m“i
[E] I|..|" |'J"l|-' - ,..l

e

-
am
-

"
wkela=

%»m:@%

=
S

-
-
-

ﬂ‘
I e e

P

4

i T

‘:‘"‘* o .ar w £

AR, vr:‘u'nr:‘-m'nr."-. ,._. L
S w?&% T
e T '\-a-'-:'-ua-'-'-"-:'-?-:.d"\-:_.d_.d

s&iﬂ‘www ; “-53 X

i'.l -q.'

-
-

i

A A
A ‘w-‘r

I

S

R T s
P

; t&ﬁﬁt

i
L

'r'-f"“

o L=
-
-

BN E- T X
Ay

-.-*x";rﬁ";'

{."'

R
R

[ A

|.||'.|\\1‘

;_ rJ 3 !
e

L
e R e

3 x - T
A .Hr‘:. GERED iffi’f%ﬁ AT R By

.&'.33'

;_.‘:.

:"r-.“-“r-“i";\"r-:“-."r-.

-T

A
i

-T

o

=

i

| .'.’1’;. .i

ﬁﬁ%&%ﬁ%@m i

-\43-

_E T
-

i EAE
55
rr

-

r
-

o
L

Gk

S 8,672,5

FIG. 8

ﬁﬁm‘ 2t
éf%%

,ah*ae-"-:-‘ae- ....... y
'i-..- ......... ._-l
.-.r?:-hrﬁ TN RNCR O TR N

e |.I".h.l".li"

it _@:-E
VR

e
.t

ey ey

85 B2

: o B ‘j.‘:_? % ”;L S T _. T .
. ol :” @ﬂ“ﬁ:ﬁ *ﬁﬁ ‘} '% = E:H?E g "j‘w P '-i?-:lf-:, “J':’*E}ﬁ';w .......... _@“
e ERE 2 :_E} e e wj?' %
g Srihe S .
edenetn s - SRt SN
G oy grq;%
.-.¢.-?£~=;.-s;.- et d ot i s i e TG R i i Agfans w“i
paead T o el SO o o Pﬁiﬁfﬁ# el LR (] AT LA i uﬂﬁ%} [} N N e R
% U N ?igggﬁﬁ L ""E ‘E’ T AR .:_,.-' é’ "EE-*MM Ny Ly, R e oA e
e f%-f%%j : E: } e %% Taha , .r"-.r Jf.#-:-;;fi
R TR TR T, R T Y R 3 : A
A A S Slme AR S e R S
R . St S TR e Ak A Skt ; o o
Al e e i
i R dhta i R e . R
Samnaa gz;i:ﬂ' .
SRan % S R A R A e e -;ﬁﬁﬁm%%@ I oY o 5 e B
iR ,;,;M” astieu Ry i
LA, R o ,lr.f*?‘ﬂf-’ R o i
e e S e e
e Sehl et T i : AR v & ol e
i', 7 S A 3 gur_ LR s g N S
e ; AT T A L R T : R A i BT L L B
o e - G
E ﬁ s ﬁ -é%l-ﬂ%;%:ﬁ_ -.‘ e G x g o ¥ e ﬂ% *!'j?*!'j:i_ _i_-‘%{l
dininann s e Foonmad
A AL ?I e ..I. :"ld"";' ;""E I;"‘"- FEd %‘E&- tzl-’*.-% %-"- 5 A .L -35-' .......... = ? : e ..I. |.'| ;':E';? )
e SR Somani e
T T A A AT T oy thtm%m&% ity gl BT ey 0y -a;w*’»rrwtwfm-t
A %ﬁgﬁﬂ}ﬁ;# Pihaiathisld ._.E X A i .-.-.-_.“:F..-\?_;-__
Eort oL il Lty ity ) ) 3 ."'"'. o B -
gﬁu“iﬁfﬁﬁ LA R T e G R TR g;mi:
T & A R e



US 8,672,585 B2

Sheet 9 of 12

Mar. 18, 2014

U.S. Patent

6 Ol

1.
L
L
LR
L oL
LN
LB

e
LT
o
! S et
o v -

oo
i
A T F e

.

L A,
. .

. -
i} [ l.l.|
;

- r
.“ - \ [3
.. . N
.

= u g .-

—.I

1
' .l......_..._l._I

\)
by
F—
r--
o,
IJ-J-
5
1
--. L
-- 'l
-
h
s
L=t gt r L LT - -
"
N
P, .
by N - S
b . 1 5
L] h - P ¥ -
L} -
- . -
5 r . LR — .
‘o i L) ] -
X Fuga
'
\
r-- -
.
.... L K]

L LI B e
L] £
.‘.—..‘.-L.I ‘.nf...‘..'.—..l.‘..ln‘..llil Lk

WEE]]e)

pal] pue |aued ulew
|Bul} 8yl apiIsul paode|d

o ||IM UIBYD 1Xau ay)

JO Jaquieyd ala|dwod
3y}l ‘piay syl uj

1oued ulew
ayl 1o abps apisino

9y} 0] SA00| § Uoeny

1aued apIg
3yl 0} |aued ulew ay|

apIsul Sdoo| § Yyoenvy




US 8,672,585 B2

Sheet 10 of 12

Mar. 18, 2014

U.S. Patent

Ol 9l

("ureyd paj|iL

111111

. l.fl.‘.
. A
)

L]
r

.I.I.I.I.T.—.

Ajsnoinaid a(j)

O} Uleyo pajjiun

‘MaU B} Jououe
M sdooj| pue sai}

asay} ‘plal 8y}
ur buy buunQ)

'BpPIIS SNoInald
aU] Ul |]sued
uiewl ayj uo

sdooj ay} 0} dn

Yolew ||im Jey |
Sol} 91 10 [elO] Y
a2q pjnoys alay|

--------
L

[
iiiiii
++++++++

T AT,




U.S. Paten Mar. 18, 2014 Sheet 11 of 12 US 8,672,585 B2

FIG. 11

ST A
Ay
........... T R R o
T
s = .
R RO 0 57

: oy
danan
o T T T ] .li".:i
S
.

By
E o l-?%{'h,_i“'

- .. f’ & Py - 3
‘ﬁ%ﬁr&aﬁt PR

Rt

r

)
i
g
e
e

=
£

!

2

L

H
:f,';
Lk S S R S A
£E5E P

el
e ._-EI_E.%E*
X" o

L

SEk

l'j:._- HEH
d

A

2

i
A

y, :
2
FURE A A

iy

i3

o
ey

H

LS

R R
b
i
i

P

e
SNencicho e
L
LA
b
=,
1]

[ ol Lk b O TP P

oy

+

5

A R

H . .-h'. " " ' " ' " m
i b o T e oy ey iy na et E P g P O (s o (P g
S o

Sb ny
R R

e

LI
L2

3
e
=

';:: !
4
=

L]

ﬂ?
=
8 e i e S

A
ok

—

-l
£ B
e Jc{ T e L T e T ?
S PE R e
SR GRS HERE :
e
PR R A R K e b o bt s

[
=
=

h
= .

1
[T
H "r"‘:i
e
ELLE
ol

2
T
i

SRR

e

PaLE
I

ST

o

HERas

BHH]
S

P
.\-I""I-h.-ullif‘t
y

A
PR
e

2R
SRR

e

AP

=

-
r

iy
A
kb oo o

Ty
Ligay
it
i
e

F
o
435

T
R o 9
e

K iy S

1
+
o
b

e
¥ S

bl
. fﬁ%ﬁwﬁfﬁ;ﬁ? :

o

A
B

s
it
- )
N S e Ao e

Lo |
EALvEHE

Bk
oo

2

3

DA S
i
el
=
oy
4
:-'"a-"lz'a-"'
SH N
-
FL
&
FL
A
L
A
B
g
&

.-
L
#
b
-
=
'\.
*
o
e

b kN B el OO 8 X

: ST i T
B, 33 SR A S as e e dad

£y

A
i
__rf'“ St
S
-

[

L

3

.
=
{_F.
o
T
s

ST

FUFR
e
PSR

Fiazs

SR

il

_.
20
o

[y

.‘.ﬁﬁ'\:‘}v
i
S
A

s R S
Lonti!

Lnt

R PR = o Tl Bl F-EuH T g —pd TR - N i 'ﬂ!‘i}%&}‘

Vo
S iititen et e ﬁﬁ T bt

%

)

A

YRy el o
Zk

1
o
&
i
;
)
2

2 i

5 % LI

T e

Zaiai i R
TR,

E AL
ot R R

L il i
By,

i &%&3&%&- T

R

o
B,

gt il y
T : gt L %) L L] O
Fl il hatel i ot i ol

B
SRR

D
.

A
e e

Fi.
FrER

TR

SEetdid
E g

e
LT, -
%- fr e T _.,3:\3:3:3_- -

gﬂﬂﬂ i

{
i
o
-\".:':_-.{
A
A
A4
ol
LR
i
)
e
sy
£
o
e
£
L
T

;
ek,
S
-
113
i =
rl"?l-
Ry
e
A
it fa b,
LT
g
1
LA
i
i

At
ul"-’l":::%: HL

el
[0
ireral
e
i
L
i
o
R
i
by
i

X

%
o

o5
T
‘:::’ff%
AN

e

LoD
LA
lalslitgs
A
\":
L
2
A

s

¥

L e
L
o
Lol daiatabol

L

Ii.h'.. ¥ 0 s
; LA N AL A

Fde : £ & : S
:,,;'_._.,_E'_ - 1';' b ST K | : bt | i i D S "".‘:"':'-'3'1'"_;'..'""""
;:;g:;ﬁ:g:;@%m%ﬁ?ﬁﬁ : R R R N R e ) M;;:_g;g;;?ﬁ%ﬁ%%:
ey

ity
L
fi
Sy
-1

Eivs

- .=

L LR R eiei-ei‘-ei‘-ei‘-a:.w-i
gt i ! by
A )

EiE

L

Ly
0y

ffatys
e

E N --|..-

F:

¥

[
i

e

1

it
i

HiF:

K

Shoy

i

AT R A T R R
A N B TR S

-, o L

yfde

e : A s
3 ] - W] yjfe‘f Wi o X
3 uw'?u.!u.! ﬂ?i‘% ] R B T E&_E?{%ﬁ :ﬁ:ﬁ::%‘% g r .‘3‘3".“! EA S PEr‘Er:fuu
] oo e e s ey
ﬁi}& ] R R F T M s T A S il i? Eﬁﬁ' B
s : e e
i ;

i

SR

R
gt L .-::. ::: :-: : =

' T s 1“ 5 .-'!I?EI
3-}. -\} ; sl 47 l -
e
4 giﬁ,rf.- A GO X AT
P : : :
v X h B AT N
RN JUr T L
'éf. i : S
St e
tﬂl’

- b S AT F et
et E

".rlf:l'l'l'l'_E
5

[yt [ty
T D o pr e e o
l'-:'- 4 e L hTa
g ioh =

a

| with the loops down on pallet first and

e LR
PRI AL S Ll A W A ) AR : 3
':' .-i:? Hfi&{ifgfﬂi .;:‘_-'-' i v A "-:":l-:"-'e-:":-:"la-' A
o e N e
Desin At i
i gﬁﬁ% e SRR
i :
e
L

4

(R
".%'i
ErEEE
L
I

=,

T

. . 'j‘ h
b SRy vy
bk _K;"LEL-':L‘:'L‘CL AT
E e .....,-,.L,-,.L,-,,-.._'51"*-'...|
) ‘

e

X, =,

]

s 2
';‘::hil ﬂ!ﬂ'ﬂ'ﬂ"-‘«.‘-’i—ﬁ?ﬁ'&

W
W
R T e
N A
FEEREF
S
By P P

e L

R
S

P

L

e
e
R
e
;;i
AEER e
R
SRGEEe
A
v
i
T
| ]

FHERS
e
P

-~ o=

Lk

[
T
143
I
F

1]
33
v
e
P
Frst,
rerererek
ST
"
PP
i
o
L

=
o e

H
T

in pane

P
S

I

-
=

%
3
P
£

e
Sibs
o -
BT T T S S S T T ]
|

K
=Ry

A RS,

aaaaa

-

5%%35" e P S e
£ SRR A AR
S dthigt

it
Al
£
3
?.'-"

Ll
e e

%ﬁ nlial Jf"ﬁ’f’?f"?
A

LT

(i
G

eelnd e
Sinerenen %:::- :

2

A

R e

e -

T RHREN

PR R R R

ith ma

3
1 i
ﬁ# =
15
o
Lf
tat
!
-.E:-:i:-:n'.‘-:-."‘?

The chamber with the ties on top.

Lt
-I_G
i
=1,

L 'ﬁ%'@ﬂ%@;
AR R h] T T
S

[y
R ST R AL

SET ST g R
%
rd

i ¥ N e

R e

S
%‘&I: ;
v W
o

o
Hi

o
"5
o
s
2
-
&

byt
i
S
AR
hr
E
E N by
[
L
2

.:,‘:_.
r]

13

3

e A

EATIA
i

o

G-
H

o

"i":

&

A
R
5

'r\.:]'_-fmr:.{-. SRR EY
-cﬂ'ﬂ' R ...3..3.3.5- e ..... ......-- aﬁi‘ﬁ?fg ifﬂ'ﬂ-ﬂ:d___'

: B
R T, o, A3-"-5-'-'-6‘-.« s FE RN
: P R MR e R T ;ﬂfgg
E: o Ey H H H - " ofn o o ) :\-F QT "f .-#.. .d"—uﬁ;ﬁf- 0 :\.I.:.:E:.. o 1) 0
e R o f‘:.&i?“ A AL % ! %gg- S TR ﬂﬁf:i-gf,f#“}ﬁ*f%ﬁ;ﬂ. it it é %g
= LY Ly ‘&l - -
7

e -'_.-'_-'.-".!'. Pl el e e o e '.5' e e v N3 e e e e e e o s el e "- kg - =
; ﬁ:&'”{':y%iﬁfﬁf i Tasidiny :.”;* 2 . :f.fi.:y.:re.:;e ﬁﬁﬁiﬁx’% pind ffw i 3
et o Ll : awﬁjﬁ?@ﬁjﬁ%ﬁ ER s :».-,s?:%? ﬁ;ﬁ : R ‘ik_i‘ﬁi@i‘i? R AARRE ¥
..... : =4 ﬁ;;ﬁ:ﬁ‘%g{ag& AL AL E:J::: S -%%aﬂﬁﬂm R EATE
E e O o TN R :

.Jj-i,
iy
o
Gt
R
-
g e

.

33
&
i
A5
e
]

2

Lk

S LH U R

R

o)
L)
i

a
L AL
______ e

Ll .
NI R e S

.L.-.,
A
o
!
=
n
o
-
=
=
o
=
A

Rt [ LA Tl oy =

e S

: ig::a-l H ] : ; : iy e,
Y B R T e T AR e e e e Iln'qufil"l" T T O T TR R T P AT BRI BT BATT Iln'lf-fil":'ﬁ 1

et 1 m s _—n e -

Always pack each cha



US 8,672,585 B2

Sheet 12 of 12

Mar. 18, 2014

U.S. Patent

¢l 9l




US 8,672,585 B2

1
FLOOD WALL PROTECTION SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

In the US, this 1s a nonprovisional of U.S. Provisional
Patent Application Serial No. 61/438,313, filed 01 Feb. 2011,
which 1s hereby incorporated herein by reference.

Priority of U.S. Provisional Patent Application Serial No.

61/438,313, filed 01 Feb. 2011, incorporated herein by refer-
ence, 1s hereby claimed.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

Not applicable

REFERENCE TO A *MICROFICHE APPENDIX”

Not applicable

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mvention relates to temporary flood walls.
More particularly, the present invention relates to a system
which utilizes a continuous sleeve that 1s fitted into each
connecting wall. This sleeve provides a stifl and straight
support for the entire length of the connecting walls by use of

a metal rod which 1s threaded through the sleeve and sup-
ported by the metal rails of the sled or any other hanging
device that may be used.

2. General Background of the Invention

The art of building temporary flood walls 1s well known.
Themost commonly known method is to 1ill small bags full of
sand and stack them up in a pyramid fashion to hold back
flood waters. These small bags weighed between 50 and 100
pounds (between 22.68 and 45.36 kilograms). Building tlood
walls with this method 1involves a lot of labor and time.

Other methods involve simply piling truckloads of sand
and dirt on top of levees. But while this method is fast, 1t 1s
prone to washouts as the sand and dirt 1s uncontained against
the flow of water.

Still another method uses open top bulk bags with wooden
frames 1nside them which are bolted together i a cellular
fashion to create vertical long walls that are then filled with
sand and dirt. It 1s a fairly fast method for constructing walls
but has the expense of the wood and 1s limited to vertical walls
that can be pushed over by fast moving tlood waters or col-
lapsed from beneath as the flood waters hollow out the ground
beneath them.

Still another method uses specially shaped bags that have
triangular shaped sides. These bags are delivered using a large
sled device that makes filling easier and faster than the meth-
ods listed above. However, this sled device relies on a bag
support method that requires special parts to support each bag
by 1ts four corners that can be expensive and unreliable.
Further the triangular shaped front of the containers are often
unfilled due to 1ts pointed toe. Due to the wave action of the
flood waters, the sand and dirt can move after placement and
cause some loss of control over its shape. And, just as the
square bags can be hollowed out from below, so can this
triangular faced design.

In short, each of the existing methods of flood control that
utilize flexible materials still have shortcomings that need to

be addressed.
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2
PRESENT INVENTION

SUMMARY OF THE

It 1s the purpose of this mvention to address all of these
various shortcomings in a unique and straightforward man-
ner.

This invention still uses tlexible fabric to create a continu-
ous cellular wall as does the second two methods above.
However, it requires no wood nor any special and unreliable
parts to hold 1t up during the filling process. It has no pointed
toes that are difficult to fill. But most importantly, 1t resolves
the problem caused by the flood hollowing out the ground
beneath the barrier. By eliminating this particular problem,
this 1nvention provides far more security to any property
being protected by this barrier wall than any previous method
involving tlexible fabrics.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

For a further understanding of the nature, objects, and
advantages of the present invention, reference should be had
to the following detailed description, read 1n conjunction with
the following drawings, wherein like reference numerals
denote like elements and wherein:

FIG. 1 illustrates an overall view of the preferred embodi-
ment 1n the system of the present invention;

FIG. 2 1llustrates the construction of the side panels in the
system of the present invention;

FIG. 3 illustrates the sleeve construction and attachment 1n
the system of the present invention;

FIG. 4 illustrates the main panel construction in the system
of the present invention;

FIG. 5 1llustrates the addition of sleeves to the side panels
in the system of the present invention;

FIG. 6 illustrates the sewing of one main panel to two side
panels;

FIG. 7 1llustrates adding one main panel to one completed
chamber;

FIG. 8 1llustrates linking of 20 sets together by sewing to
form a 100 foot (30.48 meters) chain in the system of the
present invention;

FIG. 9 illustrates preparing the connection chambers 1n the
system of the present invention;

FIG. 10 1llustrates adding ties to the first chamber of the
next chain in the system of the present invention;

FIG. 11 1llustrates packing completed chains 1n the system
of the present invention; and

FIG. 12 1s a description of the final packing being done 1n
the system of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

FIGS. 1-12 illustrate views of the system and the method of
constructing the system of the present invention as illustrated
and described and 1n those various drawing figures.

Prior to a discussion of the present invention, 1t 1s well
known 1n the art that once flexible fabrics are formed 1nto
continuous cellular walls, and filled with sand and dirt, it
forms a solid barrier against water. However, filling these
flexible containers on banks along rivers and shore lines 1s not
an easy task. The flexible walls must be properly supported
until the containers are filled. One such method accomplishes
this by using a large metal sled that supports each portion of
the cellular wall as 1t 1s filled. The sled 1s then pulled along a
horizontal line until it clears the filled cell and new unfilled
cells are opened and supported under the sled waiting to be

filled.
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Existing methods support each cell’s corner with a special
plastic hangar that 1s not readily available and 1s therefore
expensive. These plastic hangars can only be used a single
time. As two hangars are used every two feet (0.61 meters) of
the wall, the costs of these special parts add up over the course
of each mile (or kilometer) of wall that 1s placed. Further, with
only the corners supported, there 1s noticeable sagging of the
cellular walls as each cell 1s filled. This sagging creates
uneven tensions on the four holders. The uneven tension can
often overload individual hangars and cause them to fail
during the movement of the sled.

The 1individual cells of the wall can be filled with up to
7,000 pounds (3,175.15 kilograms) of sand or dirt. After
filling, the sled moves horizontally. The hangars must slide
along metal rails until they clear the sled. Under this tremen-
dous weight, these hangars can fail and cause the cells to drop
from the sled prematurely.

This 1vention replaces this method of support with a
unique sleeve support system. Instead of four individual plas-
tic hangars that can break and allow connecting walls to sag
and misshape, this invention uses a continuous sleeve that 1s
fitted 1nto each connecting wall. This sleeve provides a stiff
and straight support for the entire length of the connecting
walls by use of a metal rod which 1s threaded through the
sleeve and supported by the metal rails of the sled or any other
hanging device that may be used.

This complete support of the connecting wall completely
climinates the sagging during the filling process. It also
spreads out the weight of the sand and dirt during the sled
movement. The two continuous sleeves maintain their spac-
ing during the movement of the sled and slide evenly along
the metal rail supports without failure.

As the cells are filled and cleared from the sled, the metal
hanging bars can be easily slid out of the sleeves and re-used
by inserting them 1n the sleeves of unfilled cells. Each metal
bar can be re-used hundreds of times making their cost neg-
ligible.

This sleeve and bar method can be used on barriers of
almost any design. It can be used on both straight sided
containers such as bulk bags or 1t can be used on slope sided
containers such as discussed 1n this invention.

A second feature of this invention is the elimination of the
pointed toe that often cannot be filled. As traditional slant
sided containers are filled, the angle of repose and the coel-
ficient of friction of the various materials used to fill them, can
often prevent the fill materials from reaching the end of the
toe. This invention simply eliminates this problem by design-
ing a blunted end of the container and keeping the non-
vertical side wall at or near a 45 degree angle.

A third feature of this invention is the use of the 45 degree
slanted wall on one side of the tlood wall. By sloping the wall
facing away from the rising water, the sloped wall adds tri-
angular force to prevent wall collapse. Bags with simple
vertical walls are prone to tipping over from the force of the
water.

By adding the slope opposite the force of the water, the wall
has greater resistance to tipping over than even a similarly
based container with vertical walls. As a vertical wall begins
to t1ip, the weight of wall that immediately crosses the vertical
position becomes encouragement for the wall to tip over. With
a sloped side, there will be no weight crossing the vertical line
and encouraging the container to tip over. Further, the center
of gravity for the entire container 1s moved toward the force of
the water creating even further resistance to tipping over.

A fourth feature 1s an optional wave protector. We can add
a piece of fabric all along the bottom edge of the side of the
bag that 1s facing the water. This fabric can be partially buried
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4

into the ground 1in front of the cells. Moving water cannot
drive through this barrier and undercut the support of the
ground from under the bags.

This was an important failure of the Hesco Barriers during,
the BP o1l spill. Rolling waves will be stopped by the fabric
barrier and safely run oif away from the bag.

The ‘back’ portion of the sled 1s the loading portion. In this
area the bags are not 1n the accordion position. They are fully
opened up and sized to just reach the ground.

As filling matenals are dumped into the top, 1t falls through
the hopper and into the bags. This material 1s dumped in
filling the bags. The filling process continues even after the
bags are tull until the hopper above 1s substantially tull.

At that point the sled 1s pulled from the front side by a
tractor. As the tractor pulls the sled forward, the filled bags
stay 1n place which means the steel bars slide off the rails on
the back side.

Simultaneously, as the sled 1s pulled forward, the back
vertical wall of the sled acts as a leveling and scraping device.
It determines the final height of filler material in each bag and
creates a wonderfully flat and level barrier wall.

Also simultaneously, as the sled i1s pulled forward, new
cells are pulled open to accommodate the widening distance
between the filled cells and the unfilled cells.

Also simultaneously, the filler material, that was on top of
and above the cells that were filled 1inmitially, 1s scraped off the
filled bags and gravity dropped into the newly opened cells.
As long as there is filler material 1n the trough, the sled
continues to be pulled forward.

Once the hopper empties, there are three more cells (still
connected to the previously filled cells) sitting under the
hopper waiting for more filler maternials. The front end loader
now starts refilling the hopper and the open cells beneath until
the hopper 1s once again full. The sled 1s pulled forward again
leaving the filled cells 1n place on the ground and filling newly
opened cells.

This 1s repeated over and over until the entire wall 1s 1n
place, filled with materials to hold back rising water or mud
slides, etc.

In summary, the system, which 1s referred to at times as The
TrapBag, comprises a series of identical chambers that are
sewn together to make a continuous cellular wall. The system
1s constructed by building every other chamber completely,
then connecting the completed chambers with a single main
panel. A completed set of 31 chambers will be made up o116
complete chambers and 15 extra main panels. The system 1s
constructed 1n a series of steps that are all very stmilar to bulk
bag production except the final stage of putting together the
chain of bags. Each chamber will have two sleeves of fabric at
the top opening of each chamber. These sleeves will be the
total support of the chambers during the filling process. These
sleeves will be added to each side panel prior to the produc-
tion of the actual chamber. Dimensionally, the horizontal
height B will always be 2 feet (0.61 meters) longer than the
vertical height A. The Front Toe will always be 1 foot (0.30
meters) tall. On each end of a completed chain will be either
a set of loops or an extra main panel with ties. This construc-
tion will allow chains to be tied together 1n the field to con-
form a continuous barrier of any length.

The features as summarized above are illustrated 1n the
drawing F1GS. 1-12. FI1G. 1 illustrates a plurality of the cham-
bers engaged to one another with the dimensions of each
chamber set forth in the preferred embodiment. FIG. 2 1llus-
trates the construction of the side panels by configuring two
sides from a single length of fabric cut on the diagonal as
illustrated. F1G. 3 1llustrates the sleeve construction and the
manner of attachment as described in the drawing Figure.
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FIG. 4 1llustrates the main panel construction 1n the proper
length and width as described. FI1G. 5 illustrates the procedure
for adding the sleeves to the side panels in the construction,
while FIG. 6 illustrates the sewing of one main panel to two
side panels. FIG. 7 illustrates the procedure 1n adding one
main panel to one completed chamber as illustrated. FIG. 8
illustrates the linking together of twenty sets by sewing to
form a 100 foot (30.48 meters) chain of chambers. FIG. 9
illustrates the preparation of the connection chambers by
attachment of 8 loops inside the seam that attaches the main
panel to the side panel, as described in the Figure. FIG. 10
illustrates the step of adding ties to the first chamber of the
next chain of chambers. The sixteen ties would tie into the
loops to anchor the unfilled chain to a previously filled chain
of chambers. FIG. 11 illustrates the packing of the completed
chain whereby each chain 1s always packed with the main
panel with the loops down on the pallet first and the chamber
with the ties on top. FIG. 12 discusses the final packing
technique, where a cover bag 1s added, 1t 1s strapped to the
pallet, and a tag 1s added indicating trap bag style that 1s six
feet (1.83 meters) 1n height.

One of the keys to this success 1s the 1dea that these cells are
all connected. The water cannot move a single cell without
moving the entire line which then weighs many thousands of
pounds (or kilograms). The sand bags currently being used
weigh 100 pounds (45.36 kilograms) and are not connected.
I1 the flood can move a single bag, the water starts to flow and
the hole 1n the protection automatically grows and grows
pretty vigorously.

All measurements disclosed herein are at standard tem-
perature and pressure, at sea level on Earth, unless indicated
otherwise. All materials used or intended to be used in a
human being are biocompatible, unless indicated otherwise.

The foregoing embodiments are presented by way of
example only; the scope of the present invention 1s to be
limited only by the following claims.

The mvention claimed 1s:

1. A non-self-standing flood wall, comprised of woven

tabric interconnected cells, each cell further comprising:

a. amain fabric panel extending from the top of the cell and
terminating at a forward truncated toe portion;

b. a pair ol parallel sidewalls, sewn to each edge of the main
fabric panel, each sidewall having a horizontal base
edge, a vertical rear edge, and a front edge extending
from the top of the cell at an angle to the lower edge of
the truncated toe portion;

c. a vertical rear wall sewn to the rear edges of the side-
walls, defining an open ended top portion;

d. the main panel, parallel sidewalls, truncated toe portion
and rear wall together define a cell having a vertical rear
wall and an angulated main wall terminating at the trun-
cated toe portion 1nto which material can be poured to
define a filled cell as part of the overall flood wall;

¢. Tabric sleeves positioned at the top of each sidewall into
which temporary support bars can be engaged 1n order to
maintain the cellular walls upright while the material 1s
being poured 1nto each cell; and

f. a plurality of such cells imnterconnected and filled with
material to define the non-self-standing tlood wall.

2. The non-self-standing flood wall 1n claim 1, wherein one

sidewall of a cell serves as the sidewall of an adjoining cell.

3. The non-self-standing flood wall in claim 1, wherein

there may be included a fabric floor portion to each cell.

4. The non-seli-standing flood wall 1n claim 1, wherein the

main wall extends from the top of each cell to the truncated
toe portion at around a 45 degree angle from the vertical.
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5. A method of erecting a non-self-standing flood wall,
comprised of woven fabric interconnected cells, comprising
the following steps:

a. forming a first cell of the type comprising:

1. a main fabric panel extending from the top of the cell and

terminating at a forward truncated toe portion;

11. a pair of parallel sidewalls, sewn to each edge of the main
fabric panel, each sidewall having a horizontal base
edge, a vertical rear edge, and a front edge extending
from the top of the cell at an angle to the lower edge of
the truncated toe portion;

111. a vertical rear wall sewn to the rear edges of the side-

walls, defining an open ended top portion;

1v. the main panel, parallel sidewalls, truncated toe portion
and rear wall together define a cell having a vertical rear
wall and an angulated main wall terminating at the trun-
cated toe portion 1nto which material can be poured to
define a filled cell as part of the overall tlood wall;

v. fabric sleeves positioned at the top of each sidewall;

b. connecting at least a second cell to the 1nitial cell, so that
the two cells share a common wall;

c. supporting the two cells with support bars engaged
through the fabric sleeves;

d. pouring a quantity of material into each supported cell
until each cell 1s filled with material;

¢. forming additional interconnected cells of the type
defined in step (a);

f. supporting each additional cell and filling each cell with
material in order to form a first chain of cells of the tlood
wall system.

6. The method 1n claim 5, further comprising the step of
providing a set of loops or ties on an end of the first chain of
cells so that a second erected chain of chambers 1s capable of
being tied to the first chains of chambers to define a continu-
ous tlood wall system.

7. The method 1n claim 5, wherein each chain of cells 1s
positioned so that flood waters engage the angulated front
panel of each cell to maintain the chain upright against a force
of tlood waters.

8. A non-self-standing flood wall of interconnected woven
tabric cells, each cell comprising;:

a. a pair of parallel wall portions, a main front portion, a
rear portion, all sewn together to define an open topped
fabric cell;

b. fabric sleeves sewn to the top of each parallel wall
portion sized to hold temporary support bars that main-
tain the cell upright and protects the wall portion from
the weight of the fill material being poured into the open
top to 11l the cell; and

c. wherein the main front portion extends from the top of
the cell at an angle and terminates in a truncated toe
portion at a forward end of each cell so that the material
poured into the cell fills the entire cell and does not leave
a portion of the lower end of the cell with an undesirable
voild of material.

9. The non-seli-standing flood wall 1n claim 8, further
comprising means to interconnect a plurality of individual
cells together to define a portion of the flood wall when each
cell 1s filled with material.

10. The non-seli-standing tlood wall in claim 8, wherein a
plurality of two or more portions of the flood wall intercon-
nected defines the entire tlood wall.

11. A non-self-standing flood wall, comprised of woven
tabric interconnected cells, each cell further comprising:

a. a main fabric panel extending from the top of the cell and

terminating at a forward toe portion;
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b. a pair ol parallel sidewalls, sewn to each edge of the main
fabric panel, each sidewall having a horizontal base
edge, a vertical rear edge, and a front edge extending
from the top of the cell at an angle to the lower edge of
the toe portion; 5

c. a vertical rear wall sewn to the rear edges of the side-
walls, defining an open ended top portion;

d. the main panel, parallel sidewalls, toe portion and rear
wall together define a cell having a vertical rear wall and
an angulated main wall terminating at the toe portion 10
into which material can be poured to define a filled cell
as part of the overall flood wall;

¢. Tabric sleeves positioned at the top of each sidewall into
which temporary support bars can be engaged 1n order to
maintain the cellular walls upright while the matenal 1s 15
being poured into each cell; and

f. a plurality of such cells imnterconnected and filled with
material to define the non-self-standing tlood wall.

12. The non-self-standing flood wall in claim 11, wherein

the toe portion comprises a truncated toe portion. 20
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